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Introduction
Elimination or substantial reduction of microor-
ganisms from the root canal system is crucial for 
the resolution of apical periodontitis. However, 
considerable interest has been generated regard-
ing the potential role of persistent extraradicular 
microorganisms in failed root canal treatment. 
Certain microorganisms, e.g., Actinomyces species 
and Propionibacterium propionicum, were reported 
to survive outside the root canal and maintain an 
inflammatory status in periapical tissues.1 In total, 
47 teeth with refractory apical periodontitis were 
examined for the participation of a bacterial biofilm 
in two studies by Sunde et al.2 and Noiri et al.3 Their 
cultural and microscopic examinations revealed that 
a wide variety of microorganisms, especially gram-
positive ones, remained in refractory periapical 
endodontic lesions. Dental calculi, calcified dental 
plaques, both supra- and subgingival ones, occur in 
a majority of adults worldwide.4 While the associa-
tion of dental calculi with periodontal health has 
probably been one of the most studied topics in den-
tal research, endodontic failure caused by calculus 
deposition on the external surface of root tips of 
teeth is rare.
In the present case, two neighboring teeth with 
a persistent sinus tract and periapical lesion failed 
In this case report, we describe a refractory case in which a calculus-like deposit 
was found at the apical root surfaces of two adjacent teeth. This case involved a 
45-year-old male with a sinus tract at the labial mucosa of the maxillary left cen-
tral incisor, which did not heal after conventional root canal treatment of the max-
illary left lateral incisor. Periradicular radiolucencies and unusual radio-opacities 
were noted on the root surfaces of the vital maxillary left central incisor and prior 
endodontically treated lateral incisor. Subsequent surgery found calculus-like par-
ticles at the root surface of both teeth. A pathology examination revealed calculus-
like particles scattered in the granulomatous tissue. A test cavity confirmed pulp 
necrosis of the maxillary central incisor, and endodontic treatment was performed 
1 year after surgery. At the 20-month recall, the size of the periapical radiolucency 
had decreased. The presence of calculus-like particles at the root surfaces was noted 
and may have possibly contributed towards the etiology of root canal treatment 
failure.
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to respond to conventional endodontic treatment 
3 years after initial treatment. During exploratory 
surgery, a calculus-like deposit was noted at the 
root surface of both teeth.
Case presentation
In March 2007, a 45-year-old male sought dental 
treatment of the maxillary left lateral incisor be-
cause of a sinus tract with pus discharge at the la-
bial mucosa between the frenum and left central 
incisor. His medical history was noncontributory, and 
he denied any history of dental trauma. The patient 
reported that discharge from the gingiva had been 
noted for many years, but he paid no attention to it 
until 3 years previously. The maxillary left lateral 
incisor was endodontically treated by a local dentist 
at that time. However, the sinus tract persisted and 
further management was suggested.
Clinical examinations revealed that the maxillary 
left central incisor was elongated by 1 mm (Fig. 1). A 
small cavity about 1 mm in depth at the lingual sur-
face of the tooth was noted and was probably pre-
pared as a test cavity by the dentist at the local 
dental clinic. No fracture line was found on the brown 
discolored neighboring lateral incisor. The central 
incisor responded to cold and electric pulp tests. Both 
teeth gave negative responses to percussion and 
palpation; a periodontal examination revealed that 
all probing depths were < 3 mm, and the mobility 
was within normal limits. A preoperative periapi-
cal radiograph, taken with a gutta-percha placed 
in the sinus tract (Fig. 2), demonstrated that the lat-
eral incisor had a root canal filling. There was a 
large periradicular radiolucency extending from the 
mesial aspect of the central incisor to the distal 
radicular aspect of the lateral incisor, and the 
gutta-percha cone pointed to the mesial radicular 
surface of the central incisor. A bizarre and irregu-
lar radiopaque shadow on the periradicular area of 
these two teeth was noted. Based on the above ex-
aminations and tests, the diagnoses were a root-
filled tooth with suppurative apical periodontitis for 
the lateral incisor and normal pulp for the central 
incisor. Restoration of the lingual cavity of the cen-
tral incisor with composite resin and nonsurgical 
endodontic retreatment of the lateral incisor were 
decided after discussion with the patient.
After access cavity preparation and removal of 
the existing obturation material, the root canal was 
instrumented and copiously irrigated with a 3% NaOCl 
solution. The canal was then dressed with pure cal-
cium hydroxide powder mixed with saline. After 14 
days, the sinus tract with pus discharge still persisted. 
We informed the patient of the questionable prog-
nosis and possible necessity of periradicular surgery. 
Fig. 1 Pretreatment photograph of the maxillary left inci-
sors with a sinus tract. The central incisor was elongated 
by 1 mm.
Fig. 2 Pretreatment periapical radiograph with a gutta-
percha point tracing.
The root canal was filled with gutta-percha and AH 
Plus sealer (Dentsply DeTrey, Konstanz, Germany) by 
a lateral compaction technique. The postoperative 
radiograph demonstrated that some sealer had ex-
truded into the periradicular tissue (Fig. 3).
Periradicular surgery was performed 2 weeks 
after root canal filling of the maxillary lateral inci-
sor. Following a sulcular incision, a full-thickness 
flap was raised. Two buccal fenestrated lesions were 
exposed (Fig. 4), which had fused together under 
the buccal plate. The marginal bone surrounding 
both teeth was intact, and no communication be-
tween the sulcus and periapical lesion was evi-
dent. After removing the granulomatous tissue, a 
dense, dark-brown, calculus-like deposit was noted, 
and the deposit was firmly attached to the root 
surface of both the maxillary left central and lat-
eral incisors (Fig. 5). The calculus-like deposit was 
removed, and the root surface was carefully planed 
(Fig. 6). Root-end resection and root-end filling were 
not performed. The periradicular granulomatous 
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asymptomatic. Histologic sections demonstrated 
accumulation of mildly acute and moderately 
chronic inflammatory cell infiltration, fibrinous 
exudates, calcification, and fibrosis (Fig. 7). The 
profile was compatible with a periapical granu-
loma. A periapical radiograph taken after surgery 
showed that a small piece of a calcified spike re-
mained on the middle root surface (Fig. 8). The 
maxillary left central incisor showed a negative re-
sponse to the electric pulp test.
At the 1-year recall, the periapical radiograph 
demonstrated a reduction in the size of the radi-
olucent shadow around the lateral incisor. No obvi-
ous improvements in the periapical radiolucency or 
apical resorption of the root were found on the cen-
tral incisor. Also, a mesial cervical radiolucency of 
the crown of the central incisor was revealed (Fig. 9). 
The maxillary left central incisor showed a negative 
Fig. 3 Periapical radiograph taken after endodontic 
retreatment of the maxillary left lateral incisor.
Fig. 4 Photograph taken after flap reflection.
Fig. 5 Photograph showing a calculus-like deposit at the 
apex of the maxillary left lateral incisor.
Fig. 6 Photograph showing calculus-like particles removed 
from the root surfaces.
tissue was immersed in 10% neutral formaldehyde 
for a histomorphologic examination.
Two weeks after surgery, the sinus tract was not 
found, and the maxillary left lateral incisor was 
Fig. 7 Histopathologic section of periapical tissue, 
stained with hematoxylin and eosin, demonstrating an 
accumulation of chronic inflammatory cells and a calci-
fication (arrow; original magnification ×400).
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Fig. 8 Radiograph taken right after surgery. A small piece 
of calcified spike (arrow) remained on the middle root 
surface of the left maxillary lateral incisor.
Fig. 9 Radiograph taken 1 year after surgery.
Fig. 10 Radiograph taken 20 months after surgery.
within the body to prevent further spread of micro-
organisms. Very few endodontic pathogens can pen-
etrate this barrier.5 Biofilms, where microorganisms 
are intimately associated with each other and a 
solid substratum through binding and inclusion within 
an exopolymer matrix, are associated with dental 
plaque and tooth decay and also with most forms 
of periodontal disease. By forming a biofilm on the 
root surface, bacteria may be unaffected by environ-
mental factors, such as host defense mechanisms, 
antiseptics, antibiotics or endodontic disinfection 
procedures.6 Calculus formation is the result of min-
eralization of dental biofilms, composed primarily 
of calcium phosphate mineral salts deposited be-
tween and within remnants of formerly viable mi-
croorganisms.4 There are few case reports describing 
endodontic failure caused by calculus deposition. 
In this case, endodontic retreatment was cautiously 
performed, and the calculus-like deposit was noted 
on the root surfaces of both teeth during periapical 
surgery. An extraradicular infection was thought to 
be the main etiologic factor. Those were the reasons 
why root-end resection and root-end filling were 
not performed during the surgery.
In cases described by Harn et al.7 and Ricucci 
et al.,8 a calculus-like deposit on the external root 
surfaces was removed during surgery because of 
post-treatment refractory apical periodontitis. Heal-
ing was radiographically observed after surgery. 
The cause of failure in all those cases was supposedly 
associated with an extraradicular infection from the 
calculus-like deposit. Some bacterial species, e.g. 
Streptococcus mutans, Actinomyces and Candida 
albicans, were observed to be associated with min-
eralization in various states of intra- or extracellular 
calcification.9 The mineralizing potential of bacteria 
is correlated with many different factors, such as 
response to the electrical test and test cavity. 
Based on the above findings, root canal treatment 
was performed on the central incisor. At the 20-
month recall, the patient had no symptoms. Neither 
a sinus tract nor an abscess was found. No visible 
fracture line could be found, and all probing depths 
of the central and lateral incisors were < 3 mm. The 
periapical radiograph taken after surgery showed 
further reduction of the radiolucent lesion. There 
was, however, a small region of radiolucency around 
the remaining calculus-like deposit at the mesial 
root surface of the lateral incisor (Fig. 10).
Discussion
Extraradicular infection is thought to be a possible 
etiology of root canal treatment failure.1 The de-
velopment of periradicular lesions creates a barrier 
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aging or the colonized bio-environment. The pres-
ence of calcium phosphate is essential for bacterial 
mineralization. Furthermore, formation or integra-
tion of a dental calculus is associated with the micro-
bial composition of the plaque, interactions among 
microorganisms, and the complicated environment.9
Within the gingival sulcus, a calculus initially 
forms from a dental plaque where complicated mi-
crobial species exist and then gradually develops 
on the external surface of the root. On the intraoral 
examination, there was no evidence of calculus 
formation around these two teeth, the surrounding 
marginal bone was intact, and the periodontal index 
was within normal limits. Theoretically, the origin 
of those calculi identified during the operation was 
from periapical bacterial plaques. As in cases de-
scribed by Harn et al.7 and Ricucci et al.,8 a long-
standing sinus tract was noted. The essential 
minerals of the calculus may flow into the lesion by 
way of oral fluids or tissue fluid around the lesion.
A missed part of the present case was an undiag-
nosed caries on the mesial surface of the maxillary 
left central incisor. The carious lesion was not noted 
until 1 year after surgery. The pulp might have been 
infected by the caries or been injured by the sur-
gery. Subsequent to surgical injury, the conduction 
capability of the nerve endings, sensory receptors or 
both could have been deranged, inhibiting the nerve 
impulse from an electric or thermal stimulus. The 
persistence of a negative response to the vitality 
test of the maxillary left central incisor after 1 year 
suggests that the pulp had been irreversibly dam-
aged. Therefore, root canal treatment was carried 
out after confirmation with the test cavity.
Findings in this case inferred that the extra-
radicular biofilm together with periradicular tissue 
fluid or continuing ingress of oral fluids via the sinus 
tract allowed the formation of calculus-like depos-
its at the root apex. These then maintained the 
periapical inflammation, constituted an attach-
ment base for further extraradicular biofilm for-
mation, and caused the poor response to root 
canal treatment. Total removal of the deposit with 
the aid of a microscope and radiography during 
surgery was essential for a better prognosis.
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